outpatient visits annually; acute exacerbations of COPD (AECOPD) accounted for 725,000 hospitalizations and 1.5 million emergency department visits in 2000. 1, 2 In the United Kingdom it is estimated that 1.5% of the population has COPD. 3 Some studies report that three to six percent of AECOPD patients require hospitalization and that mortality ranges from three to 10% during these admissions. [4] [5] [6] [7] [8] This rate is much higher in the intensive care unit (ICU) setting and approaches 30% in patients older than 65. 9, 10 Comorbidity appears to increase the mortality with AECOPD, and recent studies have focused on clinical parameters which predict inpatient and 30-day mortality following AECOPD. [11] [12] [13] [14] These studies used models with PaCO2, oxygen saturation 15 , BMI 16, 17 , age 16, 18, 19 , and comorbidities to predict in-hospital mortality during AECOPD. 19 However, these studies did not address mortality in AECOPD patients admitted to ICUs. Identifying factors that strongly affect mortality in ICU patients might help clinicians make better treatment decisions and facilitate discussions with patients and their families about the prognosis.
We hypothesized that underlying medical conditions, such as congestive heart failure (CHF), diabetes mellitus and cancer, nursing home residence, routine laboratory tests on admission, chest X-rays, and medical prediction scores, such as the CURB-65 and the APACHE II, might help physicians identify patients at risk for death during admissions to the intensive care unit (ICU). We reviewed the medical records in COPD patients admitted to an ICU to identify factors associated with mortality.
Methods
We conducted retrospective chart reviews of patients at University Medical Center in Lubbock, TX, between January 1, 2006, and December 31, 2010, diagnosed with a COPD exacerbation who needed ICU admission. We used ICD 9 codes 491.21 (obstructive chronic bronchitis with [acute] exacerbation) to identify patients. The inclusion criteria were ages 45 year or older, a diagnosis of COPD exacerbation defined by at least two criteria (increased dyspnea, cough increased in frequency and severity, and sputum production increased in volume and/or changed character), and patients admitted to the ICU on hospital admission. The exclusion criteria included a history of another respiratory disease, such as asthma, or a cardiac disorder resulting in congestive heart failure. The Institutional Review Board at Texas Tech University Health Sciences Center in Lubbock, TX, approved the study.
From electronic medical records and case management resources, we collected the patients' ages, sex, body mass indices(BMI), baseline pulmonary function tests, comorbidities, CBCs, complete metabolic profiles, initial arterial blood gases, sputum cultures, blood cultures, chest X-rays, APACHE II scores, CURB-65 scores, final diagnoses, length of hospital stays, and in-hospital mortality rates. The primary outcome was the identification factors associated with increased in-hospital mortality. We separated patients into two groups: group one died during hospital admission and group two survived to hospital discharge.
We used descriptive statistics to characterize the study population. We calculated means ± standard deviations, medians with interquartile ranges, and frequencies with percentages as needed. T-tests and Chi square tests were used to analyze differences between patients who died and patients who survived the acute flare. We then used logistic regression analysis to analyze which factors affected the in-hospital mortality. We selected factors with a P-value less than 0.05 from the univariate analysis to analyze in the multivariate logistic regression models to determine factors that predicted increased mortality. Statistical analysis was performed using SPSS version 16.0; P-values <0.05 were consider statistically significant.
results
We identified 325 patients admitted to intensive care units with the ICD 9 code for AECOPD between January 1, 2005, and January 1, 2011. However, after chart reviews 108 patients were excluded from the study (5 deaths, 103 survivors) because they did not meet inclusion criteria or met exclusion criteria. The majority of excluded patients had congestive heart failure with an exacerbation or acute asthma. Therefore, this study enrolled 217 cases with AECOPD who needed ICU admission; 26 died during hospitalization and 191 survived to hospital discharge ( Figure 1 ). The overall length of stay was 9.01 ± 6.00 days; the length of stay was 8.37 ± 4.99 days in survivors and 13.69 ± 9.78 days in nonsurvivors.
Most patients were elderly with comorbidity; the mean age was 70.4±10.4 years and 66.9 ± 10.9 years in the mortality and survivor groups, respec-tively (Table1). Forty-seven percent of the patients (102/217) were men. The body mass index was approximately 26 kg/m 2 in both groups. Baseline pulmonary function tests were available in 34.6% of patients in the mortality group and in 38.7% of the survivor group; the FEV1s were lower in the mortality group (P=NS). There were no statistically significant differences in baseline characteristics between the mortality and the survivor groups except for nursing home status. Most patients (57.6%) who died came from nursing homes; 8.3% of survivors came from nursing homes (P<0.001) ( Table 1) . We compared nursing home patients with non-nursing home patients and found multiple differences at a P-value of less than 0.1; all differences indicated that nursing home patients were older and sicker and had more comorbidity (Table 2 ).
Univariate logistic regression demonstrated a statistically significant increase in risk of death in patients with low mean arterial pressure, low oxygen saturation, low arterial pH, high blood glucose, low hemoglobin, high BUN, low albumin, pleural effusion, intubation, high APACHE II score, high CURB 65 score, and nursing home residence (Table 3) . However, the FEV1, positive blood cultures, positive (Table 4) .We excluded APACHE II scores and CURB-65 scores in this analysis to eliminate the possibility that a composite score would obscure the contribution of individual factors. We also excluded nursing home status for the same reason. 
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Our study design involved patients with AE-COPD who required ICU admission and used routine admission data (such as age, sex, BMI, underlying medical problems, and nursing home status), diagnostic tests, and laboratory results to identify patients at a higher risk for mortality during the hospital admission. In this study the overall mortality rate for patients with AECOPD requiring ICU admission was 12% which is slightly lower than the rates reported in other studies which ranged from 15% to 24%. 9, 10 Our study demonstrated that patients with AE-COPD have lower survival rates if they have low mean A high blood urea nitrogen was also associated with higher mortality in our study. BUN is a component of the CURB-65 which predicts the severity of pneumonia and the BAP-65 which predicts poor outcomes in AECOPD. 20, 21, 22 High BUNs may reflect impaired circulation and/or acute kidney injury which could lead to poor outcomes. We also tested the utility of the CURB-65 score to predict mortality since a previous study showed that this score could predict early mortality in AECOPD. 21, 22 Both the APACHE II score and the CURB-65 score predicted mortality in our study in the univariate analysis, but we did not include these factors in the multivariate logistic regression since these composite scores could potentially obscure the contribution of single factors. Patients in our study who needed intubation had a mortality rate of 21.6% (21 of 97), which was significantly higher than in patients who did not require intubation on admission and had a mortality rate of 4.2% (5 of 120). This reflects the severity of the underlying COPD, and/or the severity of the acute flare in disease, and/or the potential for ventilator associated adverse events.
Low albumin levels were also associated with increased mortality in the univariate analysis, and this is consistent with an earlier study which used routine laboratory tests to help predict in-hospital mortality in AECOPD. 23 Both low hemoglobins and low albumin levels may represent underlying malnutrition prior to admission and/or systemic inflammation, and these processes could contribute to poor hospital outcomes. 24, 25 Patients in nursing homes usually have either an acute illness that requires convalescence, or a chronic medical illness with significant impairment, or both. Nursing home status had the highest odds ratio in the univariate analysis and is a simple predictor for poor outcomes. 26 Our study is limited by the fact that it was a retrospective study and used the medical records for all clinical information. In addition, our ICU has an open admission policy, and physicians may not use uniform admitting criteria or approaches to treatment. Therefore, the patients in this ICU may differ from other ICUs. The strength of this study is that we used only routine admission data to predict mortality risk factors in AECOPD. Therefore, these results are simple and easy to use at the time of admission. Moreover, the important factors identified in this study represent 
